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(54) MANUFACTURE OF ELECTRONIC CIRCUIT BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a proper 
temperature profile when connected by solder and 
increase the connection reliability by specifying the 
cooling speed of Pb-free solder including Bi when 
connecting electronic components to a circuit board. 
SOLUTION: In order to inspect the lift-off for various 
compositions, Sn-3Ag solder is added with Bu by 0, 2, 4, 
7, 10, 15%. From a graph obtained, it can be seen that 
any composition has a lift-off at a cooling speed of 1° * 
C/s (black dots) or about, which is a cooling speed in 
usual flow solder. Nextly, in order to change the cooling 
speed largely, the solder is cooled in water or hot water 
at a cooling speed of 5-40° C/s. As a result, it can be 
seen that there is no lift-off nor cracking in external 
appearance in cooling in hot water at a cooling speed of 
10-20° C/s (black square marks). The higher the 
cooling speed becomes, the less Bi segregates. For 
suppression of cracks, the cooling speed of about 40° 
C/s or lower is good, preferably 10-20° C/s. By cooling 

the solder rapidly, there is not time lag in solidification from part to part and thereby connection 
failure can be reduced. 
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